Background and Purpose-Stroke community surveillance projects often focus on hospital data rates. We hypothesized that not including strokes which occurred in nursing homes or at home would differentially affect race/ethnic stroke rates. Methods-Texas vital statistics data were studied to compare age-specific (45 to 59, 60 to 74, and Ն75 years) location of stroke death for African Americans (AAs), Hispanic Americans (HAs), and non-Hispanic whites (NHWs). Rate ratios are reported with 95% CIs; NHW is used as the referent group. Results-During 1991 to 1996, there were 52 996 stroke deaths in Texas for individuals aged 45 years and older. HAs in the oldest age group (Ն75 years) were 33% more likely than NHWs to die in the hospital, and HAs aged 45 to 59 and 60 to 74 years were 4% and 10%, respectively, more likely to die in the hospital. AAs aged Ն75 years were 19% more likely to die in the hospital. HAs aged 60 to 74 years were 35% less likely to die in a nursing home, whereas HAs aged Ն75 years were 43% less likely than NHWs to die in a nursing home. AAs aged Ն75 were 33% less likely to die in a nursing home. Death at home was 19% more likely in HAs aged 60 to 74 years. Significant gender differences are also reported. Conclusions-Using hospital data alone would overestimate stroke mortality in the HA and AA groups. Stroke community surveillance projects should account for ethnic and gender differences in location of death to avoid bias in race/ethnic and gender comparisons. (Stroke. 1999;30:1501-1505.)
t the change of the new millennium, more than 25% of the US population will be composed of ethnic minorities. 1 An increasing need exists to understand race/ethnic differences in stroke for the purpose of designing effective public health intervention strategies. Only a handful of studies [2] [3] [4] [5] [6] have addressed race/ethnic differences in stroke mortality in the United States. In these studies, stroke mortality is consistently higher in African Americans (AAs) relative to non-Hispanic whites (NHWs). There is a relative paucity of information on Hispanic Americans (HAs), and their relative stroke burden remains unclear. Communitybased stroke surveillance affords the most rigorous means by which to ascertain and validate stroke incidence, hospitalization, and mortality. Screening for stroke cases may occur in hospitals, nursing homes, and personal residences. Many projects focus on hospital records alone for race/ethnic comparisons in stroke. Examining stroke hospitalization and case fatality rates alone, however, may be subject to bias, because minority groups may be less likely to seek immediate medical attention. 7 Similarly, more affluent race/ethnic groups may use nursing homes, requiring the inclusion of these institutions in population-based surveillance studies.
We studied the race/ethnic and gender differences in location of stroke death in the state of Texas. We hypothesized that HAs and AAs are more likely to die at home than in a nursing home and that future community-based racial/ ethnic surveillance projects should account for location of stroke death.
Subjects and Methods
In the state of Texas, the health department generates computer files on death certificate data for research purposes. Texas law requires that a death certificate include the race/ethnicity of the deceased. This information was used to distinguish HAs, AAs, and NHWs. Those HAs coded as black Hispanic were considered AAs for the purpose of this study. Age was calculated from the date of birth reported on the death certificate. Texas vital statistics data for 1991 through 1996 were analyzed with use of the computer statistical package SPSS version 8 for Windows (SPSS Inc). Stroke mortality was defined as the underlying cause of death by the International Classification of Diseases, Ninth Revision (ICD-9), codes 430 to 438 (cerebrovascular disease). 8 In the 6-year period between January 1, 1991, and December 31, 1996, 52 996 stroke deaths occurred in the state of Texas, with 39 407 (74.4%) of these in NHWs, 7057 (13.3%) in AAs, and 6119 (11.5%) in HAs. The remaining 413 (0.8%) for other races/ethnicities were excluded for the purpose of this analysis. The stroke mortality rate was evaluated for location of death for each racial/ ethnic group. Texas death certificates record location of death in the following categories: personal residence, hospital, nursing home, other, or not classifiable. Stroke deaths occurring in the hospital, nursing home, or personal residence accounted for 99.2% of the locations of stroke death. The 0.8% for other locations were omitted for the purposes of this analysis.
After calculating the age at time of death for each individual, data were categorized into the following age-specific groups: 45 to 59, 60 to 74 and Ն75years, because these age-specific categories have been used in prior comparative studies for these 3 ethnic groups. 2, 4, 9 To prevent masking the interaction between age and ethnicity for stroke mortality, age adjustment was not used. 2, 4 The stroke mortality rate for each race/ethnic group was calculated for the age-specific groups and by location. Rate ratios were calculated with NHW as the referent group, and 95% CIs were calculated by the Katz method. 10 Rates are reported as a percentage of all stroke deaths. The gender race/ethnic rate ratios in location of death are also reported.
Results
In the period between January 1, 1991, and December 31, 1996, HAs in Texas in all age groups were more likely to die of stroke in the hospital than AAs or NHWs ( Table 1 ). The greatest difference was seen in the Ն75 years age group, in which HAs were 33% more likely to die in a hospital than NHWs. HAs aged 45 to 49 and 60 to 74 years were slightly more likely than NHWs to die in the hospital (4% and 10%, respectively). In contrast, only AAs in the oldest age group (Ն75 years), were found to be more likely (19%) than NHWs to die in the hospital. Table 2 demonstrates that HAs at older ages (60 to 74 and Ն75 years) were 35% and 43% less likely, respectively, to die in nursing homes than NHWs in the same age group. Nursing home death was also found to be 23% less frequent in the oldest (Ն75 years) AA group. When exploring death at home (Table 3) , HAs aged 60 to 74 years were 19% less likely than NHWs to die at home. Tables 4 through 6 depict gender differences in location of death, with NHWs used as the referent group. HA men at younger ages (45 to 59 and 60 to 74 years) were slightly more likely (6%) than NHW males to die in the hospital. In the oldest age group (Ն75 years), HA males were 20% more likely to die in the hospital (Table 4) . HA women aged 60 to 74 and Ն75 years were 12% and 40%, respectively, more likely to die in the hospital than their NHW counterparts. AA men and women in the Ն75 years age group were 10% and 24%, respectively, more likely to die in the hospital than NHW women. With respect to nursing home deaths (Table  5 ), gender differences revealed that young (45-to 59-yearold) AA males were 49% more likely than NHW males to die in a nursing home. This difference was not found in AA women in the respective age group compared with NHW women. In the oldest age group, Ն75 years, AA men and women were 14% and 25%, respectively, less likely to die in a nursing home. HA men and women aged 60 to 74 and Ն75 years were 21% to 47%, respectively, less likely than NHWs to die in nursing homes (see Table 5 ). Stroke death at home (Table 6 ) was 61% more likely in HA women aged 45 to 59 years, while the oldest group of HA women (Ն75 years) were 30% less likely to die at home. In the 60-to 74-year age group, AA and HA males were 22% and 30%, respectively, less likely to die at home than were their NHW counterparts.
Discussion
This study suggests that focusing on hospital surveillance alone would overestimate AA and HA stroke mortality relative to that for NHWs. HAs in all age groups and AAs in the oldest age group are more likely to die in hospitals, whereas NHWs are relatively more likely to die in nursing homes. This has important implications for population-based surveillance projects that examine stroke mortality in multiethnic communities. Our data suggest that comparing stroke mortality among HAs, AAs, and NHWs should focus on hospital and nursing home stroke mortality. Few race/ethnic differences exist in stroke mortality at home. Although gender differences in stroke death at home were found among HA women in the oldest and youngest age groups, residence surveillance for stroke death is not cost effective. Explanations for our findings may be related not only to ethnicity but also to issues of severity of stroke at presentation, access to care, acculturation, social support, and shortcomings of ICD-9 codes and/or vital statistics. A greater number of HAs may be dying in the hospital because they may present with more-severe strokes than NHW patients, and they may have a greater number of cerebrovascular risk factors, which may predispose them to a poor recovery from stroke. Diabetes, for example, has been documented to be more common in HAs than NHWs. [11] [12] [13] Several studies have shown that diabetes or hyperglycemia after acute stroke predicts a poor prognosis. 14, 15 Social support may also be a key factor in determining location of stroke death: HAs live alone less often than NHWs. 16 Race/ethnic and gender differences in location of stroke death may also be related to access to care and issues of acculturation. Acculturation refers to the process in which an immigrant group acquires the language and culture of their new country and feels part of their new country rather than outsiders. [17] [18] [19] HAs are likely to identify themselves as being from another country and do not embrace the culture and language of the United States, which results in an under utilization or even lack of awareness of healthcare resources, namely, social and preventative health services. 20 In the state of Texas, 30% of HAs, 25% of AAs, and 10% of NHWs lack health insurance. 5, [21] [22] [23] Language barriers may also result in an underutilization or even a lack of awareness of healthcare resources. Monolingual HAs have been documented to be less likely to have a usual source of health care or seek preventative healthcare treatment when compared with bilingual HA who tend to be more acculturated. 24, 25 Differing beliefs regarding the impact of an illness will also influence the need to present to the health care system. 26 Furthermore, if an individual does not feel entitled to use the healthcare system and use of healthcare services is not the cultural norm, such a population will result in a greater disease burden and more advanced or critical disease. 27, 28 Additional impediments to the access of quality medical care are education level, socioeconomic status, health insurance, and availability of health care in the region. 7 These issues may account for stroke recurrence being found more frequently in AAs and HAs. 28 Access to care may effect length of hospital stay, a potentially important determinant of location of stroke death. NHWs with insurance may be transferred from the hospital quickly to nursing homes, where they die, while uninsured minorities may die in the hospital waiting for placement. Our study found that HA women were 60% more likely at young age (45 to 59 years) to die at home from stroke, while those aged Ն75 years were 32% less likely to die at home. In comparison, HA men in all age groups were more likely to die in the hospital and 30% less likely to die in the hospital in the 60-to 74-year age group. We also reported that AA men are 50% more likely to die in a nursing home at younger ages. These findings may be accounted for by various psychosocial norms within a culture that may promote women to be traditional caregivers and not recipients. 7, 12, 25 These psychosocial and cultural differences may also foster a distrust of a NHW-run healthcare system, which may also explain both gender and race/ethnic differences. 4, 18 Markedly increased delay times in hospital arrival and in evaluation by an emergency department physician was found in HA women presenting to the emergency room with acute stroke symptoms. 7 Similarly, these psychosocial norms may explain why women in New Mexico have a decreased knowledge of stroke risk factors. 29 Thus, the differences found in our study may also be accounted for in part by acculturation and access to care. These issues raise important concerns regarding the interpretation of hospital based stroke mortality which would overestimate minority stroke mortality. Access to care and acculturation may also influence whether individuals will present to the hospital, present to their primary care physician, or not present to the hospital for their stroke evaluation.
We recognize some of the inherent difficulties in analyzing vital statistics data when exploring race/ethnicity. In comparing death certificate data with the National Mortality Followback Survey (NMFS), Poe et al 30 found that 19.6% of the time the NMFS questionnaire stated the decedent was of Hispanic origin; however, this was not found on the death certificate. Thus, HA deaths may be underestimated by as much as 20% by the use of vital statistics. In addition, the specificity and positive predictive value of stroke ICD-9 codes have been subject to criticism. 31 We also recognize that HAs are a heterogeneous group of individuals and that the term Hispanic is a sociodemographic one referring to the common social and cultural characteristics of the population. Nationally, 63% of Hispanic Americans are Mexican American 32 and have a genetic heritage of 16th century Spanish Europeans and Native American Indian tribes. Our data are based on Texas vital statistics, in which 95% of this population is Mexican American. 33 While the Hispanic American population of Texas is relatively homogenous, this is not true of other Hispanic American populations in the United States. In New York, for example, the Hispanic American population is composed predominantly of individuals from the Caribbean and Puerto Rico. 13 The process of acculturation may be quite different between these Hispanic groups, and further study is required to compare the different Hispanic American subpopulations.
Mortality in hospitals, nursing homes, and personal homes accounts for 99.2% of all stroke deaths. Further populationbased stroke surveillance studies should consider these 3 locations of stroke death to obtain accurate race ethnic and gender differences in stroke mortality. Although no significant race/ethnic differences in stroke mortality at home were found, gender differences were significant. A prospective cohort study would account for patients dying at home and ensure that stroke deaths were correctly validated. A prospective cohort study would also allow examination of the interaction of race/ethnicity and stroke severity, risk factors, family support, and time from stroke onset in determining location of stroke mortality.
